INTRODUCTION
A polymer blend is a mixture of at least two macromolecular substances, polymers or copolymers, in which the concentration of each polymeric ingredient is above 2 wt. %. Blends are either miscible or immiscible [1] . The miscible polymer blends are homogeneous down to the molecular level. Their free energy and heat of mixing, AC m ~ ARm < 0 and a 2 AC m / a<!>2 > 0, where <!> is the volume fraction. In these blends, the domain size is comparable to the dimension of the macromolecular A polymer alloy is an immiscible, compatibilized blend with modified interface and tailored morphology. Compatibilization modifies the interfacial properties by either a chemical or physical means. The interphase is the third phase in binary blends, formed in between domains of the two polymeric components; its thickness is Ai = 2-60 nm.
THERMODYNAMICS: MISCIBILITY AND PHASE SEPARATION
It is customary to discuss blend miscibility starting with the Huggins-
interaction parameter, usually a complex function of <P, T and pressure, P.
In polymer blends LlS m ~ 0, thus miscibility originates mainly from the enthalpic effects, LlH m < 0, viz. specific interactions (hydrogen bonding, ionic, or dipole interactions). It may also be caused by the interactions between two macromolecules that reduce the internal steric stresses in at least one polymeric chain.
Owing to the presence of specific interactions, most blends have a phase separation diagram with a lower critical solution temperature, LCST, i.e. phase separation occurs upon heating. Two separation mechanisms are known: spinodal decomposition (SO), and nucleation-andgrowth (NG). The morphology generated in NG is dispersed, whereas that in SO is co-continuous. Cahn and Hilliard's theory describes well the SO kinetics [1, 2] .
INTERPHASE ANO COMPATIBILIZATION
The interphase is a separate phase with its own characteristics and two interfacial tension coefficients, VI + V2 = V 12 , with V 12 being the experimental quantity. The lattice theories predict that in binary blends: (1) there is a reciprocity between V 12 and the interphase thickness, v 12 Lll = constant; (2) the surface energy is proportional to xl~2; (3) polymer chain ends concentrate at the interface; and (4) any low molecular weight component migrates to the interface. In consequence, the interphase is characterized by low entanglement density and viscosity, often evidenced by the interlayer slip [3] .
Compatibilization must: (1) reduce V I 2 and parallel with it the size of the dispersed phase; (2) stabilize the morphology against changes during the subsequent processing steps; and (3) ensure good interaction between domains in the solid state. Compatibilization involves either addition of a compatibilizer (e.g. a block or graft copolymer), co-solvent or reaction between the principal blend components during the compounding or processing. The latter method is more' advantageous and economic, thus it dominates commercial blending.
MORPHOLOGY
Performance of immiscible blends depends on the composition, interphase and morphology. At equilibrium, for <P < <Pc::::: 0.16 droplets are expected, while at higher concentrations fibers and lamellae are found [4] . Further increase of concentration leads to phase inversion at
